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FDFKHPDQDJHPHQW0DLQDLPIRUKLJKSHUIRUPDQFHPDFKLQH LV WRPLQLPL]HDYHUDJHGDWDDFFHVV WLPH7KLV LV WKH
UHDVRQIRUSRSXODULW\RIFDFKHPHPRU\DQGLWVRSWLPDOPDQDJHPHQW%\FRQVLGHULQJWKHDERYHVFHQDULRZHSURFHHG
LQWKHIROORZLQJPDQQHUIRUFRPSXWDWLRQRIUHXVHGLVWDQFHDQGLWVXVHIRUUHGXFLQJFDFKHOLQHSROOXWLRQ
x $QDO\VLVRIWKHV\VWHP5$0DQGGHULYHWKHVWDWLVWLFVRISHUIRUPDQFH
x %LIXUFDWLRQRIWKH&DFKHIRUDQDO\VLV
x 'HWHUPLQLQJKLWUDWHRIFDFKHOLQHXVLQJKLWUDWHPRGHO
x &DOFXODWLRQRIFDFKHSROOXWLRQIRUFRQVLGHUHGFDFKHOLQH
x 5HSODFHPHQW RIZRUNLQJ VHW RI SROOXWLRQ FDXVLQJ SURFHVV EDVHG RQ FRPSXWDWLRQV WR UHGXFH WKH
SROOXWLRQ
(IIHFWLYH FDFKH PDQDJHPHQW KDV EHHQ DQ LVVXH RI FRQFHUQ IRU LPSURYLQJ DFFHVV VSHHG IRU XVHU ([LVWLQJ FDFKH
PDQDJHPHQWSROLFLHVXVHFRPSOH[FRQFHSWRIVWDFNGLVWDQFHIRUFDFKHDOORFDWLRQ7KLVVWDFNGLVWDQFHLVDQLQWHUQDO
FRQFHSWDQGGLIILFXOWWRFRPSXWH$OVRLWVFRPSXWDWLRQLVFRPSOH[IRUIXUWKHUFDOFXODWLRQV
:RUNGRQHLQWKLVSURMHFWXVHVWKHFRQFHSWRI3URWHFWLQJ'LVWDQFH3'3URWHFWLQJGLVWDQFHLVDSDUDPHWHUZKLFKLV
H[WHUQDOO\ HVWLPDWHG GHSHQGLQJ XSRQ WKH DFFHVV SDWWHUQ 7KXV WKLV FRQFHSW LQWURGXFHV HDVLHU ZD\ RI FDFKH
PDQDJHPHQWZKLFK LVPRUHHIIHFWLYHDVFRPSDUHG WRVWDFNGLVWDQFHFDOFXODWLRQ7KHZRUNSUHVHQWHG LQ WKLVSDSHU
ILQGV DSSOLFDWLRQ IRURQOLQH FDFKHPDQDJHPHQW )RU LQVWDQFH LQ WKH FDVH RIRQOLQHZRUOG WKRXVDQGV RIXVHUV DUH
DFFHVVLQJ VDPH VRFLDOPHGLD VLWHV DQG ODUJH DPRXQW RI RQOLQH GDWD 6R IRU SURYLGLQJ LQWDFW VHUYLFHV DQG SULYDF\
GXULQJWKHZRUNLQJ WKHFRQFHSWRISURWHFWLQJGLVWDQFHLVXVHGWRILQGWKHRSWLPDOGLVWDQFHRI WKHRQOLQHSDJHVIRU
WKHLUUHSODFHPHQW7KXVHQVXUHVWKHSROOXWLRQUHGXFWLRQDVZHOODVHIIHFWLYHFDFKHPDQDJHPHQWIRUWKHRQOLQHXVHUV
RIWKHSDUWLFXODUVLWHV


([LVWLQJ7HFKQLTXHV
,Q WKLV VHFWLRQ ZH GHVFULEH YDULRXV ZD\V IRU FDFKH PDQDJHPHQW DQG XQGHUO\LQJ WHFKQLTXHV ZKLFK IRUP WKH
IRXQGDWLRQIRURXUZRUN
9DULRXVFDFKHPDQDJHPHQWSROLFLHV DUHSRSXODU6RPHRI WKHPDUH/58/)58DQG18&$&+(HWF(YHU\
SROLF\ KDV LWV RZQ WUDGHRIIV )RU H[DPSOH/58DQG/)58GRQRW UHIHUHQFH UHJXODULWLHV RI FDFKH OLQH EXW8%0
8QLILHG %XIIHU0DQDJHPHQW   GRHV 6WDWLF ZD\ SDUWLWLRQLQJ DQG GHFD\ EDVHG SDUWLWLRQLQJ DUH WKH PHWKRGV WR
GLVWLQJXLVKEHWZHHQSURFHVVHVDQGWKHLUPHPRU\ZKLFK/58GRHVQRWIRFXVXSRQ
'XHWRWKLVFDFKHUHXVHLVSRVVLEOHEXWQRWEH\RQGDOLPLWWRDYRLGSROOXWLRQ3URWHFWLQJ'LVWDQFH3ROLF\3'3LV
GLIIHUHQW IURPRWKHUSROLFLHVEHFDXVH LW H[SOLFLWO\ HVWLPDWHV KRZ ORQJ D OLQH VKRXOG EHSURWHFWHGXVLQJ FDOFXODWHG
GLVWDQFHVWRPDQDJHUHSODFHPHQW
7KHUHDUHWKUHHZD\VWRFRPSXWHWKLVGLVWDQFH
x 6WDFNGLVWDQFH
x &DFKHPLVVUDWH
x $FFHVVSDWWHUQ
$PRQJWKHVH
DFFHVVSDWWHUQWHFKQLTXH
LVVLPSOHDQGGLUHFWO\FRPSXWDEOH+HQFHLWLVSUHIHUUHGRYHURWKHUV6WDFN
GLVWDQFHFRQFHSWLVXVHGLQ/58DQGVLPLODUSROLFLHV7KHVHSURFHVVHVVHHPWRUHGXFHWKHHIILFLHQF\DVWKH\KDYHWR
VZLWFKEHWZHHQZRUNLQJSROLFLHVIRUSURSHUUHSODFHPHQWZKHQ3'JURZVEH\RQGDVVRFLDWLYLW\7KXV3'3LVDSROLF\
ZKLFKKHOSV VLPSOLI\LQJ WKLQJV IRU V\VWHPDVZHOO DVSURJUDPPHU WR LPSURYHFDFKH OLQHHIILFLHQF\)RU DQ\KLJK
SHUIRUPDQFHPDFKLQHPLQLPL]LQJDYHUDJHGDWDDFFHVV WLPH LV WKHPDLQDLPRI VWXG\DQG UHVHDUFK LQ WKH ILHOGRI
FDFKH PDQDJHPHQW 0LQLPL]LQJ WKH VSHHG JDS EHWZHHQ SURFHVVRU DQG PHPRU\ LV WKH UHDVRQ EHKLQG LPPHQVH
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LPSRUWDQFHRIFDFKHPDQDJHPHQWLQDQ\PRGHUQFRPSXWHUV\VWHP$VPHQWLRQHGLQDQGDYHUDJHDFFHVVWLPH
FDQEHUHGXFHGXVLQJPXOWLODWHUDOFDFKHDQGPXOWLFRUHVKDUHGFDFKH
6LPLODU WHFKQLTXHV DUH UHYLHZHGZKLFK SURYLGH DGYDQFHG DSSURDFK IRU FDFKHPDQDJHPHQW )ROORZLQJ WDEOH LV D
VXPPDU\WDEOHZKLFKHPSKDVL]HVRQYDULRXVFDFKHPDQDJHPHQWSROLFLHVDQGWKHLUXQLTXHQHVV
&RPSDUDWLYH6WXG\RI([LVWLQJ0HWKRGV
8QGHUWKLVVHFWLRQYDULRXVWHFKQLTXHVDUHFRQVLGHUHGIURPSUHYLRXVZRUNVIRUFRPSDULVRQ  
7DEOH7HFKQLTXHVDQGWKHLUGHWDLOV
6U
1R
7HFKQLTXH 0HWKRGRORJ\SURSRVHG

8QLTXHQHVV
 '\QDPLF&DFKH
0DQDJHPHQW
([WUD/FDFKHLQWURGXFHGDERYH/IRU
EUDQFKSUHGLFWLRQ
0DQDJHWKHUHGXQGDQWDFFHVVSUREOHP
XVLQJEUDQFKSUHGLFWRU
 %XIIHU&DFKH
0DQDJHPHQW
3UHGLFWLQJIXWXUHIURPSDVWGDWDYDOXHV 5HIHUHQFHVUHJXODULWLHVLQDFFHVVSDWWHUQ
 8QLILHG%XIIHU
0DQDJHPHQW8%0
7\SHRI%XIIHU&DFKH0DQDJHPHQW
8VHV6HTXHQWLDODQGORRSUHIHUHQFLQJ
0DQDJLQJRIUHFHQF\DQGIUHTXHQF\
SDUDPHWHUVWRDQDO\]HDFFHVVSDWWHUQ
 6WDWLFZD\SDUWLWLRQLQJ 7\SHRIFDSDFLW\PDQDJHPHQWVFKHPH
8VHGWRGLVWLQJXLVKEHWZHHQFDSDFLW\DQG
PHPRU\QHHGHG
3DUWLWLRQLQJRIVHWDVVRFLDWLYHVKDUHGFDFKH
EDVHGRQUHVRXUFHUHTXLUHPHQW
 'HFD\EDVHGSDUWLWLRQLQJ 7\SHRIFDSDFLW\PDQDJHPHQWVFKHPH
8VHGWRGLVWLQJXLVKEHWZHHQFDSDFLW\DQG
PHPRU\QHHGHG
)LQHJUDLQHGWHFKQLTXH
+DUGZDUHRULHQWHGFRQFHSW
,QWHUSUHWVSURFHVVSULRULW\VHWVE\
2SHUDWLQJV\VWHP
$GDSWVWRWHPSRUDOPHPRU\UHIHUHQFH
EHKDYLRXU
 /DVWWRXFK3UHGLFWRU
&DFKHEORFNVORZHULQVWDFNFDQUHPDLQ
ORQJHULQFDFKHOLQHSURYLGHGUHXVH
GLVWDQFHLVVKRUWHU
&RUUHODWLRQRIDPHPRU\UHIHUHQFH¶VODVW
WRXFKRXWFRPHZLWKLWVJOREDOUHXVH
GLVWDQFHKLVWRU\FRPSXWHG
 ,QVWUXFWLRQ%DVHG5HXVH
'LVWDQFH3UHGLFWLRQ
4XDQWLI\WKHWHPSRUDOFKDUDFWHULVWLFVRI
WKHFDFKHEORFNDWUXQWLPH
5HXVHGLVWDQFHFRQFHSWEXWXVLQJ
LQVWUXFWLRQLQIRUPDWLRQ
 308VDPSOLQJEDVHGUHXVH
GLVWDQFH
8VHRIVKDGRZSURILOLQJWHFKQLTXH 2WKHUDOOLHGPHWKRGVOLNHFRPSLOHUEDVHG
UHXVHGLVWDQFHFDOFXODWLRQGDWDORFDOLW\
EDVHGPHWKRGDUHIRXQGODFNLQJLQRQHRU
PRUHVHQVH
 &RRSWLPL]DWLRQRI
/RFDOLW\DQG8WLOLW\RI
&DFKHGLVWDQFH
)DVWUHSODFHPHQWJLYHVWHPSRUDOORFDOLW\
EXWFDXVHVXWLOLW\EHQHILWVGXHWRWKUDVKLQJ
8WLOLW\PHDQVFDSDFLW\RISDUWLWLRQLQJ
6HSDUDWLQJWKHWZRKDVOLPLWHGEHQHILWV
 5HSODFHPHQW SROLFLHV ODFN XWLOLW\
PRQLWRUV
/HVV H[SORUDWLRQRIKLJKHU UHSODFHPHQW
RSSRUWXQLWLHV
&RPELQHV ERWK EHQHILWV WR RSWLPL]H WKH
V\VWHP
 3'33URWHFWLQJGLVWDQFH
SROLF\
,IUHXVHGLVWDQFHJLYHVFDFKHKLWHVWLPDWH
LWDVSURWHFWLQJGLVWDQFHDQGXVHLWDV
SDUDPHWHUWRPDQDJHUHSODFHPHQW
3'FRPSXWHGEDVHGRQH[SOLFLWHVWLPDWLRQ
RIDFFHVVSDWWHUQ


6\VWHP0RGHODQG([SHULPHQWDO6HWXS

7KH VWXG\ DQG DQDO\VLV LV FDUULHG RQ DFWXDO V\VWHP VFHQDULR E\ XQORFNLQJ WKH WDVN PDQDJHU SDUW RI WKH
 V\VWHP)RUWKLVILUVWO\WKHV\VWHP5$0LQIRUPDWLRQLVXQORFNHGXVLQJ9LVXDOVWXGLRSODWIRUPDQG
FSXBRV
 VLPXODWRU
:LQGRZVLVXVHGDVEDVLF26$Q\KLJKHUYHUVLRQFDQEHHDVLO\XVHG9LVXDO6WXGLRLV
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 WKHSODWIRUPRILPSOHPHQWDWLRQWRFDSWXUHWKHV\VWHPGHWDLOVDQGSHUIRUPFRPSXWDWLRQV

x $IWHUXQORFNLQJ WKH5$0ZHKDYHELIXUFDWHG WKHFDFKHPHPRU\E\ WKHXVHRIKHDSPHPRU\XQORFNLQJ
IXQFWLRQPRGXOH
x 1H[W VWHSZH KDYH GHVLJQHG WKH VFHQDULR*8, IRU DGGLWLRQ NLOOLQJ DQG SDXVLQJ SURFHVVHV XVLQJ YLVXDO
VWXGLRDVDSODWIRUPRQ:LQGRZV2SHUDWLQJV\VWHP
x ,QDGGLWLRQWRWKHDERYHWRROVZHKDYHDOVRGHYHORSHG3ULRULW\VHOHFWLRQV\VWHPWRPDQDJHWKHSULRULWLHV
RISURFHVVHVVRDVWRJHWV\VWHPVWDWXVXQGHUUHTXLUHGFRQGLWLRQVIRUDQDO\VLV
)RU H[DPSOH KRZ V\VWHP DFWV ZKHQ QRUPDO SURFHVVHV DUH FKDQJHG WR KLJK SULRULW\ SURFHVVHV RU KRZ
SULRULW\FKDQJHVDIIHFWWKH3'DQDO\VLVHWF



)LJXUH6\VWHP0RGHO

)LJXUHVKRZVWKHZRUNLQJSDWWHUQRIWKHFRQFHSW:HPDLQO\WDNHLQWRFRQVLGHUDWLRQWKH/DVWOHYHO&DFKHDVLWLV
PRVWVHQVLWLYHDQGSURQHWRSROOXWLRQ
&RPSXWDWLRQRI3'LVGRQHDFFRUGLQJWRWKHKLWUDWHPRGHOVSHFLILHGLQSUHYLRXVFKDSWHU
1H[W VWHS LV UHFRUG RI YDULRXV FRPSXWHG 3'
6 )RU WKLV UHDVRQ WKH 5$0 VWDWXV RI WKH V\VWHP DQG LWV FDFKH
ELIXUFDWLRQLVXVHG,WJLYHVGLVWDQFHRIHDFKSURFHVVIURPLWVSUHYLRXVDFFHVVWRLWVQH[WSUHGLFWHGDFFHVV
6RPH RI DSSOLFDWLRQV DUH WDNHQ IRU DQDO\VLV &RQVLGHUDWLRQ RI FRPSOHWH V\VWHP LV FRPSOH[ WDVN OHDGLQJ  WR
DPELJXRXVUHVXOWV6RUHVWULFWLQJRXUSURFHVVVHOHFWLRQLVIDYRXUDEOHIRUDQDO\VLV
7KHLUWRWDO5$0XVDJH&DFKHXVDJHDQG&DFKHDYDLODELOLW\LVFRQVLGHUHGDQGSROOXWLRQRFFXUUHQFHLVDQDO\VHG2Q
WKHRFFXUUHQFHRI SROOXWLRQ DVSHU WKH3'FRPSXWHG WKH FDFKH OLQHXQGHUJRHV UHSODFHPHQW DQGRXU V\VWHP*8,
VKRZVSROOXWLRQUHGXFWLRQ
5HVXOWVDQG$QDO\VLV
)RUWKHSXUSRVHRIFRPSXWDWLRQDOFDFKHPDQDJHPHQWLWLVLPSRUWDQWWRFDSWXUHWKHDFWXDOVWDWHRIWKHFDFKHIRUWKH
V\VWHP)RU WKH H[SHULPHQWDO VFHQDULR 0%RI FDFKH LV DYDLODEOHZKLFK FDQEH H[WHQGHGXS WR 0%
0LQLPXPFDFKHDOORFDWLRQLV0%)LJXUHVKRZVWKHDFWXDOFDFKHVWDWXVDVZHOODV&38DQG5$0GHWDLOVDERXW
FDFKHFRQVXPSWLRQ

2XWRIDOOWKHSURFHVVHVUXQQLQJRQWKHV\VWHPWRSURFHVVHVDUHVHOHFWHGWRVKRZWKHFDFKHOLQHFRPSXWDWLRQV
)RU DJURXSRISURFHVVHV FRQVLGHUHG IRU H[SHULPHQWDWLRQ WKDWDUH UXQQLQJ VLPXOWDQHRXVO\ IROORZLQJDUHGHWDLOV
FDSWXUHGLQWDEOH
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 


)LJXUH&DFKHLQIRUPDWLRQREWDLQHGE\XQORFNLQJV\VWHPLQIRUPDWLRQ


7DEOH9DOXHGSDUDPHWHUVIRUFDFKHDOORFDWLRQIRUSURFHVVHV
3HUIRUPDQFH(YDOXDWLRQ3DUDPHWHUV 6\VWHP3DUDPHWHUV
7RWDODFWLYHWDVNV WDVNV
7RWDO0HPRU\XVHG 0%
7RWDOFDFKHXVHG .%
$YDLODEOHFDFKHVL]H .%
$YDLODEOHYLUWXDOFDFKH .%

1RZIRUWKHLPSOHPHQWDWLRQRIWKHFRQFHSWRI3URWHFWLQJ'LVWDQFH3'DOJRULWKPLVLPSOHPHQWHGLQWKHIRUPRI
DSURFHVVZKLFKEHFRPHVDSDUWRIWKHH[HFXWLQJJURXS,WLVQDPHGMXPSOLVW-XPSOLVWFDSWXUHVWKHVFHQDULRE\
LQWHUDFWLQJZLWKDFWLYHSURFHVVHVLQWKHEDFNJURXQG7KLVSUHGLFWVWKHFDFKHVFHQDULRZKLFKZLOOUHOHDVHWKHVSDFHLI
WKHSURFHVV LV WHUPLQDWHGRU WKHFDFKHDOORFDWLRQFKDQJHV8VLQJVRPHSURJUDPZKLFKKDV LQILQLWHO\ UXQQLQJ ORRS
OLNH FRQWLQXRXVSULQWLQJRIQXPEHUV HWFZHKDYH WHVWHG WKH DOJRULWKP IRUPRQLWRULQJ5HVXOWV DUH VKRZQEHORZ
)LJXUHJLYHVWKHVFHQDULRRIMXPSOLVWSURFHVVXVHGWRFDSWXUHWKHFDFKHUHOHDVHRQWHUPLQDWLRQRISURFHVV


)LJXUHMXPSOLVWWDVNVWDUWHGLQEDFNJURXQGRQULJKWFOLFNLQJRQDQ\UXQQLQJDSSOLFDWLRQGLVSOD\HGLQWDVNEDU
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LQVWDQFH WDVN QXPEHU  FRQVXPHV DERXW  .%
V ,WV FRQVXPSWLRQ VHHV FRQVLGHUDEOH KLNH DIWHU SROOXWLRQ
RFFXUUHQFH
7KH UHXVH GLVWDQFH FRPSXWDWLRQV DUHGRQHRQ WKHEDVLV RI UHVXOWV RI MXPS OLVW WDVN GHYHORSHG IRUPRQLWRULQJ DQG
NHHSLQJ WUDFNRI FRQVXPSWLRQRI FDFKHE\ UXQQLQJSURFHVVHV )URP WKH DERYH VWDWLVWLFVZH FDQ VHH WKDW WKHUH LV
FRQVLGHUDEOHIDOOLQFDFKHOLQHSROOXWLRQDIWHUWKHSURFHVVLQJ

6.&RQFOXVLRQ

&DFKHOLQHPDQDJHPHQWXVLQJ3'3LVVHHQWREHHIIHFWLYHDV3'LVH[WHUQDOO\HVWLPDWHGSDUDPHWHUDQGMXPS
OLVW VXFFHVVIXOO\ WUDFNV DQG SUHGLFWV WKH FKDQJLQJ FDFKH UHTXLUHPHQW WR PDQDJH WKH IXWXUH FDFKH DOORFDWLRQ
&DOFXODWLRQRI3' LV FRPSXWDEOH DV D VLPSOHUSDUDPHWHU&DOFXODWLRQRI3'FRPHVXS WREH HIIHFWLYHXVLQJ3'3
SROLF\+HQFHFRPSXWDWLRQRI3'WXUQHGWREHXVHIXOIRUUHGXFLQJFDFKHSROOXWLRQXVLQJLQWURGXFHGSURFHVVRI-XPS
OLVW
7KH3'3ZKLFK LV LPSOHPHQWHG LQ WKLVZRUNZRUNVRQ WKH FRQFHSW RI SURWHFWLQJGLVWDQFH7KLV3' LV FDOFXODWHG
XVLQJKLWUDWHPRGHOIRUPXOD)XUWKHULPSURYHPHQWLQWKLVDSSURDFKLVSRVVLEOHE\LPSURYLQJWKLVPRGHOWRREWDLQ
PRUHRSWLPL]HGUHVXOWV7KLVLGHDQHHGVIXUWKHUH[SORUDWLRQ%HLQJH[WHUQDOO\PDQDJHGSDUDPHWHU3'FDQXQGHUJR
EHWWHUXSGDWLQJGXHWRH[SORUDWLRQRIV\VWHPXVDJHG\QDPLFDOO\EDVHGRQXVHUUHTXLUHPHQW,QQRYDWLRQLQWKLVZRUN
FRPHV IURPWKH IDFW WKDWEDVLFSODWIRUPLVXVHG IRUH[SHULPHQWDO VHWXSKHOSLQJ WKH WHFKQLFDOXQGHUVWDQGLQJRI WKH
FRQFHSW 7KLV ZRUN FRPHV XS DV D FRPELQDWLRQ RI GHWDLOHG DQDO\VLV RI &DFKH SROOXWLRQ DQG DQ DWWHPSW IRU LWV
UHGXFWLRQXVLQJWKHFRQFHSWRI5HXVHGLVWDQFHSUHYLRXVO\FRQVLGHUHGLQ>@DQGLPSOHPHQWHGLQWKLVZRUNXVLQJWKH
FRQFHSWRIMXPSOLVW7KLVZRUNHODERUDWHVRQHRIWKHWHFKQLTXHVIRUFDFKHOLQHSROOXWLRQUHGXFWLRQ
5HIHUHQFHV

 'RQJ\XDQ =KDQ +RQJ -LDQJ DQG 6KDUDG & 6HWK ³&/8 &R2SWLPL]LQJ /RFDOLW\ DQG 8WLOLW\ LQ  7KUHDG$ZDUH &DSDFLW\
0DQDJHPHQWIRU6KDUHG/DVW/HYHO&DFKHV´LQ,(((7UDQVDFWLRQV2Q&RPSXWHUV9RO1R-XO\
 1LNRODRV ( %HOODV ,EUDKLP 1 +DMM DQG &RQVWDQWLQH ' 3RO\FKURQRSRXORV ³8VLQJ '\QDPLF &DFKH0DQDJHPHQW 7HFKQLTXHV WR
5HGXFH(QHUJ\LQ*HQHUDO3XUSRVH3URFHVVRUV´LQ,(((7UDQVDFWLRQV2Q9HU\/DUJH6FDOH,QWHJUDWLRQ9/6,6\VWHPV9RO1R
'HFHPEHU
 -LQK\XN<RRQ6DQJ/\XO0LQ<RRNXQ&KR³%XIIHU&DFKH0DQDJHPHQW3UHGLFWLQJWKH)XWXUHIURPWKH3DVW´LQ3URFHHGLQJVRIWKH
,QWHUQDWLRQDO6\PSRVLXPRQ3DUDOOHO$UFKLWHFWXUHV$OJRULWKPVDQG1HWZRUNV,63$1
 &DUROH-HDQ:XDQG0DUJDUHW0DUWRQRVL³$&RPSDULVRQRI&DSDFLW\0DQDJHPHQW6FKHPHVIRU6KDUHG&03&DFKHV´LQ
3URFHHGLQJVRIWKH,QWHUQDWLRQDO6\PSRVLXPRQ3DUDOOHO$UFKLWHFWXUHV$OJRULWKPVDQG1HWZRUNV,63$1
 <LIHQJ=KX+RQJ-LDQJ"5$&($5REXVW$GDSWLYH&DFKLQJ6WUDWHJ\IRU%XIIHU&DFKH´LQ,(((7UDQVDFWLRQV2Q&RPSXWHUV9RO
1R-DQXDU\
 :DQOL /LX DQG 'RQDOG <HXQJ ³(QKDQFLQJ /73'ULYHQ &DFKH 0DQDJHPHQW 8VLQJ 5HXVH 'LVWDQFH ,QIRUPDWLRQ´ LQ -RXUQDO RI
,QVWUXFWLRQ/HYHO3DUDOOHOLVP
 :)/LQDQG6.5HLQKDUGW³3UHGLFWLQJ/DVW7RXFK5HIHUHQFHVXQGHU2SWLPDO5HSODFHPHQW´LQ&6(758QLYHUVLW\RI
0LFKLJDQ-DQXDU\
 3DYORV3HWRXPHQRV*HRUJLRV.HUDPLGDV6WHIDQRV.D[LUDV³,QVWUXFWLRQEDVHG5HXVH'LVWDQFH3UHGLFWLRQIRU (IIHFWLYH &DFKH
0DQDJHPHQW´ LQ &6(75  8QLYHUVLW\ RI 0LFKLJDQ -DQXDU\    
;X/LXDQG-RKQ0HOORU&UXPPH\³3LQSRLQWLQJGDWDORFDOLW\ERWWOHQHFNVZLWKORZ2YHUKHDG´LQ3URFWK,QW&RQI3DUDOOHO$UFKLW
&RPSLO7HFK3$&7
 (GZDUG67DP-XGH$5LYHUV9LMD\DODNVKPL6ULQLYDVDQ*DU\67\VRQDQG(GZDUG6'DYLGVRQ³$FWLYH0DQDJHPHQWRI'DWD
&DFKHVE\([SORLWLQJ5HXVH,QIRUPDWLRQ´LQ,(((7UDQVDFWLRQV2Q&RPSXWHUV9RO1R1RYHPEHU
 $ -DOHHO HW DO ³$GDSWLYH LQVHUWLRQ SROLFLHV IRUPDQDJLQJ VKDUHG FDFKHV´ LQ 3URF WK ,QW&RQI 3DUDOOHO$UFKLW&RPSLO7HFK
3$&7
 50DQLNDQWDQ HW DO ³18FDFKH$Q HIILFLHQWPXOWLFRUH FDFKHRUJDQL]DWLRQEDVHGRQQH[WXVH GLVWDQFH´ LQ 3URF  ,(((WK
,QW6\PS+LJK3HUIRUP&RPSXW$UFKLW+3&$
 0 4XUHVKL HW DO ³8WLOLW\EDVHG FDFKH SDUWLWLRQLQJ $ORZRYHUKHDG KLJKSHUIRUPDQFH UXQWLPH PHFKDQLVP WR SDUWLWLRQ VKDUHG
FDFKHV´LQ3URFWK$QQX,((($&0,QW6\PS0LFURDUFKLW0,&52
 < ;LH HW DO ³3,33 3URPRWLRQLQVHUWLRQ SVHXGRSDUWLWLRQLQJ RI PXOWLFRUH VKDUHG FDFKHV´ LQ 3URF WK $QQX ,QW 6\PS
&RPSXW$UFKLW,6&$
 1DP 'XRQJ 'DOL =KDR 7DHVX .LP 5RVDULR &DPPDURWD 0DWHR 9DOHUR DQG $OH[DQGHU 9 9HLGHQEDXP ,PSURYLQJ &DFKH
0DQDJHPHQW3ROLFLHV8VLQJ'\QDPLF5HXVH'LVWDQFHV,Q$,60
 8UPLOD6KUDZDQNDU5HHWX*XSWD³%ORFN3DWWHUQ%DVHG%XIIHU&DFKH0DQDJHPHQW´7KHWK,QWHUQDWLRQDO&RQIHUHQFHRQ&RPSXWHU
6FLHQFHDQG(GXFDWLRQ$SULO&RORPER
